To sum up, slight stimulation of the posterior lobe causes diuresis and fall of blood-pressure ; increased stimulation reverses this effect; metabolism generally and the production and destruction of uric acid and also the excretion of chlorides, are affected.
These are precisely the most notable effects resulting from the ingestion of mineral waters of the group we are discussing. Further, one notices occasionally that a patient instead of passing more urine after drinking the water, passes less, and it seems possible that this may be due to overstimulation of his pituitary and that much smaller doses are indicated in such cases.
In advancing this theory that the action of certain mineral waters, and notably the simple thermal radio-active group, is primarily as a stimulant to the pituitary, I am conscious of the slenderness of the evidence in support, but I think there is sufficient to induce further investigation which may bring to light important facts.
In putting forward these remarks to open the discussion I have not attempted to cover the whole field or to make any original contribution to the bio-chemistry of mineral waters, but simply to review the subject and to bring into prominence some problems which urgently call for solution.
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[1] MARSHALL, Journ. Pharm., 1920 , xvi, pp. 141-154. [2] CARR, ibid., 1921 [3] KELLER, Archives Med. Hydrology, 1923, ii, pp. 67-69. [4 ] SCHLOESSER, Zeitschr. Exp. Med. i, pp. 559-574. [5] BLuM, Compt. Rend. Acad. de Sci., 1921, clxxv, pp. 744-746 . F5A] BLUM, Journ. Med. Franc., 1922, xi, pp. 282-288. [6] DUNN, New York Med. Journ., 1915, cii, pp. 396-8. [7] VIOLLE, Arch. Med. hydrol., 1923, iii, pp. 84-86. [8] ZELLER, Biochem. Zeitschr., 1919, xcvii, pp. 205-228. [93 BAIRD and HALDANE, Journ. Physiol., 1922, lvi, pp. 259-262. [10] HAMBURGER, Biochem. Zettschr., 1922, cxxix, p. 133. [11] KIONKA, Berl. Klin. Woch., 1900, p. 8. [12] MIYADERA, Tokyo. Zeitschr. physik. didtet. Therap., 1921, xxv, pp. 193-200. [13] GUDZENT, Zeitschr. kiin. Med., 1918, lxxxvi, pp. 34-63. [14] MCCRUDDEN and SARGENT, Amer. Journ. Med. Sci., 1918, clvi, pp. 702-705. [15] HoUSSAYE, Soc. Biol., Buenos Ayres, 1920, xxxii, p. 38. [16] KONSCREGG and SCHUSTER, Deutsch. mned. Woch., 1915 Woch., , xli, pp. 1091 Woch., -1093 FARINI and CESSARONI, Clin. Med. Ital., lii, STOLAND and KORB (Proc. Amer. Physiol. Soc.) Amer. JTourn. Physiol., 1921, lv. [19] DOUGLAS Cow, Journ. Physiol., 1915 , xlix, pp. 441-451. [20] SYLVESTRI, Policlinico, 1918 Mr. J. RACE (Devonshire Hospital, Buxton). The subject under discussion to-day is a very important one. Its many phases have been investigated on numerous occasions, but it must be admitted that, with the exception of a few general principles, the process stands upon an empirical rather than upon a scientific basis. It is true that diuretics have been classified according to their mode of action and the type of diuresis produced, but physiologists are still divided between a modified form of the mechanical theory of Ludvig and the vital theory of Bowman. The latter is probably more generally accepted but even this theory fails to explain in any way the ability of the kidneys to break the second law of thermodynamics by occasionally excreting a urine of higher osmotic pressure than that of blood. And if one law can be broken is there any reason why all other so-called laws should be obeyed? It must be remembered that scientific laws are usually established by the investigation of inert matter. At present they are often inadequate to explain the mechanism of the living cell and are practically of no value in accounting for the variability in the properties of what are apparently identical cells. This variability in the response of the cell, and of the aggregate of cells, &c., constituting the human body, is often so marked that it is impossible to draw accurate conclusions from experiments made upon Race: Discussion on Diuresis one individual. A person may be apparently normal and yet exhibit an idiosyncrasy in some particular direction. To overcome this difficulty the series of experiments made at Buxton on the diuretic effect of water has been made on a number of cases and I propose only to give the average 'results, as these, when the number of cases is sufficiently great, practically eliminate the variations due to the personal idiosyncrasies.
The particular phase of diuresis under investigation was the comparative effect of distilled water and the Buxton thermal water on cases of tophaceous gout. The method selected was to place the patient on normal hospital diet, which contains 50 oz. of fluids, for several days, until a general equilibrium was established 'and to collect the urine over twenty-four-hour periods in the second period the fluids were supplemented by 20 oz. per diem of distilled water divided into three equal portions; in the third period the distilled water was replaced by mineral water. In many cases (fourth period) the diuretic effect of mineral-water baths was determined by giving this form of treatment on alternate days in addition to the mineral water taken internally.
The use of a diet of slightly variable composition is admittedly open to criticism but in practice it was found that the total nitrogen excreted in the urine was fairly constant, and the method possesses the advantage that the diet is a normal rather than artificial one and is consequently less prone to cause digestive disturbances. This is an important desideratum when the products of intestinal decomposition are under observation.
In sixteen cases the following average volumes of urine were obtained: In two cases (12'5 per cent.) distilled water failed to produce a diuresis and in only one case did the mineral water fail to produce a greater diuresis than distilled water (distilled water, 1,253 c.c.; mineral water, 1,245 c.c.).
In eleven cases that were tested as regards the diuretic effect of the baths the following figures were obtained In three cases (27'2 per cent.) the baths failed to produce an increased diuresis over that obtained by the use of the mineral water taken internally.
From these figures it is evident that distilled water did not, in the cases under observation, produce a diuresis equal to the volume of water ingested. The increase in the volume of urine excreted is only 283 c.c., or 50 per cent. of the water taken. With mineral water the increase in volume is 560 c.c.,. or 98 per cent. of the water taken.
The difference between these increases leaves no room for doubt as to the superior diuretic effect of the mineral water on these cases of gout. The difference is both definite and appreciable.
The increased volume obtained by the use of 'mineral-water baths at an indifferent temperature' (96-980 F.) over that obtained by the ingestion of mineral water is only 52 c.c. on the average (3 per cent.). So small a figure, combined with the fact that there was no increase in three cases shows that, at this temperature, the diuretic effect of the mineral-water ingestion is not. materially altered. The effect of mineral baths alone, i.e., without mineralwater ingestion, is now under investigation. The average diuresis produced in the twenty-four-hour period was slightly under 100 per cent., i.e., the increased-flow of urine was slightly less than the volume of mineral water ingested. I am inclined to doubt if a diuresis of over-100 per cent. can be obtained in experiments lasting many days unless there is a previous condition of hydrEemic plethora.-Diureses of 125 per c~ent. have been reported in experiments lasting about five hours, but it is very probable. that the subsequent periods would have recorded a compensatory deficiency. A sustained diuresis of over 100 per cent. could only be obtained at the expense of the water in the tissues, &c., and if these only contain the normal amount the balance is disturbed and the deficiency woulai be replaced by a greater ingestion in order to satisfy thirst.
The excretion of sodium chloride was as follows:- 
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The distilled water slightly increased the elimination of sodium chloride, but its effect was not so great as that of the thermal water. Baths appear to have an even greater effect, as the increase is larger and occurre4 in every case.. The increased salt'elimination is comparatively small (about 1 grin. per diem) but larger increases could scarcely be anticipated without appreciably reducingthe salt content of the blood. The removal of an excess of salt from the blood is important on account of the depressant action of the sodium kation on the solubility of sodium urate by what is usually known as the common ion effect. One of the most common features, in my opinion, of diuresis, i's the, tendency to reduce the hydrogen ion concentration of the urine and as this is. probably controlled by the hydrion content of the blood it follows that diuresis. tends to increase the blood bicarbonate. Henderson and Palmer, and Carr, have also found that the PH of the urine increased with an increase in the volume. The alkalinity of the ingested water is quite inadequate to effect this. change per se and it must be assumed that it acts indirectly by altering the. utilization of the bases in the diet.
The hydrion concentration of the urine of the gout 'cases admitted to the Devonshire Hospital is invariably excessive, the median during the past four months being PH 4'8, as compared with a normal median of 5'95 found by Henderson and Palmer on a series of cases.
A reduction in the hydrion concentration is probably important in several directions. It would increase the solubility of sodium urate in blood to an appreciable extent, for although possible changes in the PH are quite small, an increase from 7'25 to 7'35 increases the solubility by as much as 18 'per cent. The urine would be affected similarly, but not to such a large extent if the PH is low, owing to the. fiat nature of the solubility curve for uric acid below PH 6.
Mineral water diuresis, possibly through its effect upon the hydrion concentration, also tends towards more complete nitrogen metabolism. In nine of the cases investigated the average amounts of urinary nitrogen appearing as urea and uric acid were the following: 
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The increased amounts of nitrogen excreted as urea are small but quite definite, and are not due to variations in the total nitrogen. Complete analyses show that the percentage of the total nitrogen appearing as urea increases about 3 per cent. between periods I and IV.
The excretion of uric acid diminished with increased diuresis, a result that was quite unexpected, but which has also been reported by Garrod, who also quotes Boeker and Genth to the same effect. In these cases there was no increase in the uric acid content of the bloodthe average amount of uric acid was reduced by 25x5 per cent.-so that there was either a reduced absorption of uric acid precursors from the intestines, an increased destruction of uric acid, or a reduced production of uric acid in intermediary metabolism. Possibly all three actions occurred. I am inclined to attach considerable importance to this indirect effect of the mineral-water diuresis on gout cases, as it appears to get to the primary cause of the disturbances producing this disease.
The results obtained with the Buxton mineral water appear to justify the following conclusions:
(1) That the mineral water has a definite and specific diuretic effect over and above that of distilled water.
(2) That it increases the elimination of sodium chloride.
(3) That it decreases the hydrion concentration and favourably influences nitrogen metabolism by increasing the percentage excreted as urea and reducing the percentage excreted as uric acid and undetermined nitrogen. Dr. FORTESCUE Fox (London) said that he welcomed a serious investigation and discussion on diuresis, which was fundamental to the actions of waters, but which, he believed, had not been formally discussed since the foundation of the Balneological Society. It was appropriate that the opener should come up from Buxton, which was the chief diuretic spa of Britain. A condition of toxaemia was now recognized in the majority of cases submitted to spa treatment, and therefore the study of renal elimination became essential. Observations from Switzerland and France had been published in recent numbers of the Archives of Medical Hydrology. He (Dr. Fox) suggested that the period immediately following the ingestion of waters ought to be included in the investigation-as diuresis often continued for hours or even days. As regarded the effects of baths, they would probably be found to depend chiefly on temperature, the cooler baths checking the action of the skin and favouring that of the kidneys, according to the Dastre-Morat law. All spa practitioners were familiar with cases in which exceptional diuresis followed small doses of waters. These cases needed careful study. He recalled the effect of a strong sulphuretted water containing calcium sulphate, which was given in wineglassfuls in the early morning. The diuretic effect of this water was proverbial and often inconvenient.
